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In a loopless matroid a non-empty set is connected 
and Maxson if and only if it spans a non-separable flat. 
in the sense of Hartfiel 
We follow Hartfiel and Maxson [l] for the definitions of a connected set 
and a tie in a matroid, and Welsh [3] for all other matroid terminology. If L 
is the set of loops of a matroid A4 on a set S, then it is easy to see that a non- 
empty subset A of S is connected in A4 if and only if A C L or A\L is connected 
in A4 1 (S\L). Because of this we shall restrict attention here to loopless 
matroids. The main result of this note is the following strengthening of the 
final corollary of [l]. 
(1) A non-empty subset of a 
its closure is non-separable. 
loopless matroid M is connected if and only if 
ProoJ By the lemma of [l], it suffices to show that a non-empty flat X 
of A4 is connected if and only if X is non-separable. But if X is non-separable, 
then for every pair of distinct elements of X there is a circuit containing both. 
It now follows easily from the definition [ 1, (l)-(4)] that X is connected. 
Conversely, if X is separable, then X is a disjoint union of non-empty non- 
separable flats X, , X, ,..., X, where m > 2, and no circuit of M 1 X intersects 
more than one of these flats. Thus, by [ 1, (l)-(4)] and the first part, it follows 
that for each i such that 1 < i < m, Xi is a maximal connected subset 
of X. 1 
Because Hartfiel and Maxson’s notion of connectivity is so closely related 
to the well-established idea of non-separability, one can quickly deduce the 
two theorems of [I] by standard matroid techniques. 
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(2) COROLLARY [I, First Theorem]. If H and K are connected subsets of a 
loopless matroid and H A K # o , then H v K is connected. 
Proof. By (l), cl(H) and cl(K), the closures of H and K respectively, are 
non-separable. As H n K # %, cl(H) n cl(K) # % and so, by [2, 3.481, 
cl(H) u cl(K) is non-separable. Hence cl(H u K) is non-separable and so 
H u K is connected. 1 
(3) COROLLARY [ 1, Second Theorem]. A non-empty subset X of a simple 
matroid M is connected if and only if for every pair of distinct elements x and y 
of X, there is a sequence PI , Pz ). . ., P, of ties such that Pi _C X for each i, 
x~P~andy~P,, and successive ties in the sequence intersect. 
Proof. If for every pair of distinct elements of X a sequence of ties exists as 
described, then cl(X) is non-separable, hence X is connected. Conversely, 
suppose X is connected, x and y are distinct elements of X and B is a base of 
M 1 cl(X) containing (x, y>. For z in cl(X)\B,let C(z,B) denote the fundamental 
circuit in M 1 cl(X) of z with respect to B. Let 9 = {C(z, B)\z: z E cl(X)\B). 
Then, as cl(X) is non-separable, every element ‘of B is in some element of y. 
Moreover, if o # r’ $ r, then the union of the set of ties in y’ intersects 
the union of the set of ties in r\r’. It follows that one can find the required 
sequence of ties among the elements of Y. 1 
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